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Introduction 
Climate vulnerability refers to the degree to which a community is exposed to  climate change, is 

sensitive to its impacts, and is able to adapt to those impacts.1 This assessment explores climate-

related hazards affecting the City of Des PlainesȮɯÈÚɯÞÌÓÓɯÈÚɯÛÏÌɯÊÖÔÔÜÕÐÛàɀÚɯ×ÙÖÑÌÊÛÌËɯÍÜÛÜÙÌɯ

exposure and adaptive capacity. The vulnerabilities identified in this report will be integrated 

into the Des Plaines Comprehensive Plan, which will identify a wide range of strategies for local 

implementers. 
 

The goal of the grant is to assist communities to incorporate local climate science into 

community planning.   CMAP and the APA thought Des Plaines would benefit by being one of 

five local pilot communities due to timing in preparing the new Comprehensive Plan.   The 

project partners intend to develop, test, and refine a data-driven framework for climate -smart 

comprehensive and capital infrastructure plans.   An outcome of the pr oject might be the 

development of long -term options in mitigating natural hazards such as flooding through better 

land use planning. 

 

This assessment was developed in partnership with the National Oceanic and Atmospheric 

Administration (NOAA), the American Planning Association (APA), and Illinois -Indiana Sea 

Grant, with the goal of identifying new ways to integrate climate science i nto the local planning 

process. The methodology and data sources used to develop this analysis will be compiled by 

the American Planning Association and integrated into a guideboo k for local planners. This 

report adds to the conversation about climate resilience, an emerging field in city planning .  

Key Findings 
¶ #ÌÚɯ/ÓÈÐÕÌÚɀɯÙÌÚÐËÌÕÛÐÈÓɯÕÌÐÎÏÉÖÙÏÖÖËÚɯÈÙÌɯÝÜÓÕÌÙÈÉÓÌɯÛÖɯÐÕÊÙÌÈÚÌËɯ×ÙÌÊÐ×ÐÛÈÛÐÖÕɯÈÕËɯ

flooding. Des Plaines is susceptible to flooding both from its rivers and streams (riverine 

flooding), and from rain overwhelming the stormwater drainage system  (urban 

flooding .) As climate change leads to increased precipitation in future years, flooding is 

likely to occur more frequently i n areas that have historically experienced flooding. 

Approximately one third of single -family residential parcels in Des Plaines are located 

within the floodplain of the Des Plaines River or smaller streams. Many of these 

vulnerable residential parcels are also located in areas the City has designated as 

priorities for stormwater investments due to repetitive property damage from past 

floods.  

                                                      
1 (ÕÛÌÙÎÖÝÌÙÕÔÌÕÛÈÓɯ/ÈÕÌÓɯÖÕɯ"ÓÐÔÈÛÌɯ"ÏÈÕÎÌȮɯƖƔƔƛȮɯɁ2àÕÛÏÌÚÐÚɯ1Ì×ÖÙÛȮɂɯ
https://www.ipcc.ch/publications_and_data/ar4/syr/en/mains5 -2.html .  

https://www.ipcc.ch/publications_and_data/ar4/syr/en/mains5-2.html
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¶ Des Plaines has a substantial population that is highly  vulnerable to climate-related 

hazards. The city has a sizeable population over the age of 65, a group that is expected to 

grow  by the mid dle of the 21st century. Des Plaines also has a growing foreign -born 

population  with limited  English proficiency that is currently in need of better access to 

community services and amenities. Age, language, and accessibility barriers present 

challenges for responding to  natural hazards associated with extreme temperatures and 

flooding . 

¶ #ÌÚɯ/ÓÈÐÕÌÚɀɯÌÊÖÕÖÔÐÊɯÊÖÔ×ÌÛÐÝÌÕÌÚÚɯis vulnerable to the projected impact of climate  

change on the transportation system. Freight and industrial markets within Des Plaines 

and the surrounding area depend on efficient air, road, and rail systems. Climate models 

project increased extreme heat, flooding, and severe summer or winter storms that 

threaten to damage infrastructure and  disrup t the movement of goods and people, 

which may result in negative local and regional economic impacts.   

Community Profile 
The City of Des Plaines is located in Cook County, approximately 19 miles northwest of 

downtown Chicago . Neighboring communities include Mount Prospect, Park Ridge, Elk Grove 

Village, and Chicago, as well as unincorporated lands to the northeast in Maine Township and 

the southwest in Elk Grove Township . It shares its southern border with  .ɀ'ÈÙe International 

Airport.  

 

The Des Plaines River and the railroad played critical roles in the ÊÖÔÔÜÕÐÛàɀÚ early growth 

and development . The river was once a wide, grassy swale but was drained with ditches to 

create viable land for farming and housing. The transition of this land attracted the 

development of industrial and transportation  infrastructure. Settlers moved to the valley 

surrounding the river in the mid -1800s, when construction materials supplied by nearby 

sawmills were used to build a railroad line through the community. 2 The presence of a regional 

rail line and a steam-powered gristmill  made it a booming farming and railroad town  through 

the late 1800s and early 1900s. The downtown business district of the City grew around the 

railroad and mi ll, along the Des Plaines River.3 Des Plaines incorporated as a Village in 1869 

and became a city in 1925.4 3ÏÌɯÙÐÝÌÙɯÛÏÈÛɯ×ÓÈàÌËɯÈɯÓÈÙÎÌɯÙÖÓÌɯÐÕɯËÙÐÝÐÕÎɯÛÏÌɯÊÐÛàɀÚɯËÌÝÌÓÖ×ÔÌÕÛɯ

has had other effects as well; throughout its history, Des Plaines has experienced flooding  that 

has disrupted transportation and damaged infrastructure. 5 

 

                                                      
2 $ÕÊàÊÓÖ×ÌËÐÈɯÖÍɯ"ÏÐÊÈÎÖȮɯɁ#ÌÚɯ/ÓÈÐÕÌÚȮɯ(+ȮɂɯƖƔƔƙȭɯhttp://www.encyclopedia.chicagohistory.org/pages/376.html .  

3 "ÐÛàɯÖÍɯ#ÌÚɯ/ÓÈÐÕÌÚȮɯɁ'ÐÚÛÖÙàȮɂɯhttp://www.desplaines.org/government/about/history.htm .  

4 City of Des PlaineÚȮɯɁ'ÈáÈÙËɯ,ÐÛÐÎÈÛÐÖÕɯ/ÓÈÕȮɂɯ-ÖÝÌÔÉÌÙɯƖƔƕƗȮɯ
www.desplaines.org/civicax/filebank/blobdload.as px?blobid=24234.  

5 $ÕÊàÊÓÖ×ÌËÐÈɯÖÍɯ"ÏÐÊÈÎÖȮɯɁ#ÌÚɯ/ÓÈÐÕÌÚȮɯ(+ȮɂɯƖƔƔƙȭɯhttp://www.encyclopedia.chicagohistory.org/pages/376.html . 

http://www.encyclopedia.chicagohistory.org/pages/376.html
http://www.desplaines.org/government/about/history.htm
http://www.desplaines.org/civicax/filebank/blobdload.aspx?blobid=24234
http://www.encyclopedia.chicagohistory.org/pages/376.html
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As of 2010, Des Plaines has a stable population with over 58,000 residents. The City is a diverse, 

mixed-income community that serves as both a bedroom community for commuters to Chicago 

and as a job center of its own. Des Plaines has significant numbers of Latino and Asian 

residents, ÛÖÛÈÓÐÕÎɯÈ××ÙÖßÐÔÈÛÌÓàɯÖÕÌɯÛÏÐÙËɯÖÍɯÛÏÌɯ×Ö×ÜÓÈÛÐÖÕɯÊÖÔÉÐÕÌËȭɯ3ÏÌɯ"ÐÛàɀÚɯmedian 

household income is $63,528, which is slightly higher than that of Cook County ($54,598), but 

lower than that of the region overall ($71,031)ȭɯ#ÌÚɯ/ÓÈÐÕÌÚɀɯ×Ö×ÜÓÈÛÐÖÕɯÐÚɯÚÖÔÌÞÏÈÛɯÖÓËÌÙɯÛÏÈÕɯ

that of the region as a whole, with a median age of 42, compared to 36 for Cook County and 37 

for the Chicago region. Most of the approximately 29,000 Des Plaines residents who are 

employed commute less than ten miles. +ÖÊÈÛÌËɯÕÌÈÙɯ.ɀ'ÈÙÌɯ ÐÙ×ÖÙÛɯÈÚɯÞÌÓÓɯÈÚɯÚÌÝÌÙÈÓɯ

highways and rail lines, Des Plaines has attracted manufacturing and wholesale trade 

businesses that provide 15.8 percent and 10.4 percent of the 38,000 jobs located within the City . 

Health care and social assistance as well as wholesale trade business are other major industries 

in Des Plaines, and top employers include the Oakton Community College, Honeywell, 

Universal Oil  Products, Rivers Casino, and Abbot Laboratories.  
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Figure 1. Des Plaines Land Use 
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Climate and Natural Hazards 
The City of Des Plaines experiences a continental climate characterized by warm summers as 

well as cold and dry winters. 6 This historical climate is the basis for the kinds of temperatures, 

precipitation patterns, and weather events that Des Plaines has experienced for most of its 

recorded history. Summer months have an average temperature of 72 degrees Fahrenheit, 

which tends to peak in July with average daily high temperatures of 84 degrees Fahrenheit. 

Winter months have an average temperature of 26 degrees Fahrenheit and typically  drop 

significantly in January , when daily low temperatures 

average 16.5 degrees Fahrenheit. The City receives an 

average of 37 inches of rain and 37 inches of snowfall  

per year. Spring and summer months (May through 

August) tend to experience the most accumulated 

rainfall .7,8 

 

The effects of climate change have already been 

observed in the region, which has experienced an 

increase in overall temperature and associated 

changes in weather patterns. While weather -related 

hazards have always been present in northeastern 

Illinois, warming temperatures and related effects 

have led to clear changes in the frequency and 

intensity of some hazardous events. The Great Lakes 

region has warmed by two degrees Fahrenheit since 

2000, which is a faster rate of increase than in any 

other decade since 1900.9 Despite fluctuations in 

average annual temperature since 1959, the overall 

trend has been a clear and significant increase in 

average temperatures (Figure 2).  

 

 

                                                      
6 )ÐÔɯ ÕÎÌÓȮɯɁ"ÓÐÔÈÛÌɯÖÍɯ(ÓÓÐÕÖÐÚɯ-ÈÙÙÈÛÐÝÌȮɂɯ2ÛÈÛÌɯ"limatologist Office for Illinois, 
http://www.isws.illinois.edu/atmos/statecli/General/Illinois -climate-narrative.htm . 

7 -ÈÛÐÖÕÈÓɯ"ÌÕÛÌÙÚɯÍÖÙɯ$ÕÝÐÙÖÕÔÌÕÛÈÓɯ(ÕÍÖÙÔÈÛÐÖÕȮɯɁ#ÈÛÈɯ3ÖÖÓÚȯɯƕƝƜƕ-2010 Normals ɬ "ÏÐÊÈÎÖɯ.ɀ'ÈÙÌɯ(ÕÛÌÙÕÈÛÐÖÕÈÓɯ
 ÐÙ×ÖÙÛȮɯ(+Ȯɯ42ɂɯ-ÈÛÐÖÕÈÓɯOceanic and Atmospheric Administration, https://www.ncdc.noaa.gov/cdo -
web/datatools/normals.  

8 "ÓÐÔÈÛÌɯÕÖÙÔÈÓÚɯÍÖÙɯ#ÌÚɯ/ÓÈÐÕÌÚɯÈÙÌɯÉÈÚÌËɯÖÕɯËÈÛÈɯÊÖÓÓÌÊÛÌËɯÈÛɯÛÏÌɯ"ÏÐÊÈÎÖɯ.ɀ'ÈÙÌɯ(ÕÛÌÙÕÈÛÐÖÕÈÓɯ ÐÙ×ÖÙÛȮɯ(+ɯÚÛÈÛÐÖÕɯ
between the years, 1981-2010. This station was selected because of its proximity to the study area.  

9 &ÙÌÈÛɯ+ÈÒÌÚɯ(ÕÛÌÎÙÈÛÌËɯ2ÊÐÌÕÊÌÚɯÈÕËɯ ÚÚÌÚÚÔÌÕÛÚȮɯɁ2àÕÛÏÌÚÐÚɯÖÍɯÛÏÌɯ3ÏÐÙËɯ-ÈÛÐÖÕÈÓɯ"ÓÐÔÈÛÌɯ ÚÚÌÚÚÔÌÕÛɯÍÖÙɯÛÏÌ 
&ÙÌÈÛɯ+ÈÒÌÚɯ1ÌÎÐÖÕȮɂɯhttp://glisa.umich.edu/media/files/Great_Lakes_NCA_Synthesis.pdf . 

Climate vs. Weather 
 

Weather is characterized by the 

variability in atmospheric conditions 

over a short period of time, such as a 

few hours or days. Thunderstorms, 

cold spells, droughts, and blizzards are 

all examples of weather.  

 

Climate  refers to long-term 

atmospheric trends, typi cally averaged 

over 30-years. In other words, climate 

reflects the weather of a place averaged 

over a long period of time.  

 

It can be tempting to point to weather 

events as a sign that climate change is 

or is not happening, but the evidence of 

climate change is much harder to spot. 

Climate scientists analyze records 

going back many decades to find 

evidence of long-term changes. These 

changes may make individual weather 

events stronger, or more frequent, but 

the weather events themselves do not 

constitut e a change in climate. 

http://glisa.umich.edu/media/files/Great_Lakes_NCA_Synthesis.pdf
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Figure 2. Average Temperature of the Chicago Region, 1959-2010 (NCA, 2014) 

 
 

The Midwest  as a whole has been experiencing in increase in precipitation and heavy storm  

events as regional temperatures rise. As air warms, its ability to retain water vapor increases, 

which allows for more frequent and more powerful storms. 10 Within the atmosphere, air can 

hold four percent more water vapor with each degree Fahrenheit of tem perature increase.11 

Between 1979 and 2009, northeastern Illinois saw 40 percent more precipitation than during the 

previous 30-year period.12 The increased precipitation has occurred as part of larger storms, 

with the amount of precipitat ion falling in very  heavy storm events increasing by 37% between 

1958 and 2012.13 The number of days per year with greater than one inch of precipitation in 

Cook County fluctuates from year to year, but the trend has been increasing (Figure 3).  

 

 

 

 

                                                      
10 (ÓÓÐÕÖÐÚɯ#Ì×ÈÙÛÔÌÕÛɯÖÍɯ-ÈÛÜÙÈÓɯ1ÌÚÖÜÙÊÌÚȮɯƖƔƕƙȮɯɁ4ÙÉÈÕɯ%ÓÖÖËÐÕÎɯ ÞÈÙÌÕÌÚÚɯ ÊÛȮɂɯ
https://www.dnr.illinois.gov/WaterResources/Documents/Final_UFAA_Report.pdf . 

11 (ÓÓÐÕÖÐÚɯ#Ì×ÈÙÛÔÌÕÛɯÖÍɯ-ÈÛÜÙÈÓɯ1ÌÚÖÜÙÊÌÚȮɯƖƔƕƙȮɯɁ4ÙÉÈÕɯ%ÓÖÖËÐÕÎɯ ÞÈÙÌÕÌÚÚɯ ÊÛȮɂɯ
https://www.dnr.illinois.gov/waterresources/documents/final_ufaa_report.pdf   

12 (ÓÓÐÕÖÐÚɯ#Ì×ÈÙÛÔÌÕÛɯÖÍɯ-ÈÛÜÙÈÓɯ1ÌÚÖÜÙÊÌÚȮɯƖƔƕƙȮɯɁ4ÙÉÈÕɯ%ÓÖÖËÐÕÎɯ ÞÈÙÌÕÌÚÚɯ ÊÛȮɂɯ
https://ww w.dnr.illinois.gov/WaterResources/Documents/Final_UFAA_Report.pdf . 

13 ȿ5ÌÙàɯÏÌÈÝàɯÚÛÖÙÔɯÌÝÌÕÛÚɀɯÐÚɯËÌÍÐÕÌËɯÈÚɯÛÏÌɯÏÌÈÝÐÌÚÛɯƕǔɯÖÍɯÈÓÓɯËÈÐÓàɯÌÝÌÕÛÚȭ 

https://www.dnr.illinois.gov/WaterResources/Documents/Final_UFAA_Report.pdf
https://www.dnr.illinois.gov/waterresources/documents/final_ufaa_report.pdf
https://www.dnr.illinois.gov/WaterResources/Documents/Final_UFAA_Report.pdf
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Figure 3: Number of days with more than 1 inch of precipitation in Cook County 

 
Source: U.S. Climate Resilience Toolkit 

 

The current trend of rising temperatures i s primarily due to increasing concentrations of 

ÎÙÌÌÕÏÖÜÚÌɯÎÈÚÌÚɯÐÕɯÛÏÌɯ$ÈÙÛÏɀÚɯÈÛÔÖÚ×ÏÌÙÌȭ14 Given the relationship between greenhouse gas 

emissions and major shifts in temperature and precipitation, scientists have developed complex 

models based on different emissions scenarios to predict future climatic conditions. These 

predictions are often referred to as climate projections. The most commonly used models for 

generating climate projections were developed by the Internation al Panel on Climate Change. 

Generally, these models include a low-emissions scenario that assumes drastic reductions in 

global greenhouse gas emissions, and a high-emissions scenario that assumes emissions will 

continue to increase. Under the scenario that assumes drastically reduced emissions (blue line 

in Figure 44), the average temperature in northeast Illinois is projected to increase by three to 

nine degrees Fahrenheit by the end of the century.15 Under the scenario that assumes 

moderately high emissions (red line in  Figure 4), the average temperature in Illinois is projected 

to increase by six to thirteen  degrees Fahrenheit by the end of the century. 

 

                                                      
14 (ÕÛÌÙÎÖÝÌÙÕÔÌÕÛÈÓɯ/ÈÕÌÓɯÖÕɯ"ÓÐÔÈÛÌɯ"ÏÈÕÎÌȮɯɁ"ÓÐÔÈÛÌɯ"ÏÈÕÎÌɯƖƔƕƘȯɯ2àÕÛÏÌÚÐÚɯ1Ì×ÖÙÛȮɂɯ
https://www.ipcc.ch/pdf/assessment -report/ar5/syr/SYR_AR5_FINAL_full_wcover.pdf .  

15 Illinois State Climatologist Office, derived from the B1 (low emissions) scenario of the 4th IPCC report. 
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Figure 4. Projected Temperature Change in NE Illinois under Low and High Emission Scenarios 

 

 

Under either of these cases, climate models project that by the end of the century, northeastern 

Illinois will likely experience a warm temperate climate that has greater variation in annual 

precipitation  and high humidity .16 Experts project an additional four to eight inches of rain 

annually during wet years, and a reduction of four to eleven inches during dry years by 2100. 

These models also suggest that a larger proportion of precipitation will fall during fewer but 

more intense storms. This trend would r esult in longer periods of drought -like conditions, 

periodic ally interrupted by heavy rain , and that the periods of increased rain will primarily  

occur in the winter and spring ( Figure 55). 

 

                                                      
16 16 (ÕÚÛÐÛÜÛÌɯÍÖÙɯ5ÌÛÌÙÐÕÈÙàɯ/ÜÉÓÐÊɯ'ÌÈÓÛÏȮɯɁ6ÖÙÓËɯ,È×ÚɯÖÍɯ*ġ××ÌÕ-Geiger Climate Classification: Overserved and 
Projected Climate shift 1901-2100 Depicted by World Maps of the Köppen -&ÌÐÎÌÙɯ"ÓÐÔÈÛÌɯ"ÓÈÚÚÐÍÐÊÈÛÐÖÕȮɂɯƖƔƕƕȮɯ
http://koeppen -geiger.vu-wien.ac.at/shifts.htm  

http://koeppen-geiger.vu-wien.ac.at/shifts.htm
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Figure 5. Projected Precipitation Change by Season for 2071-2099 (compared to 1970-1999) 

 
Figure 5 shows projected change in seasonal precipitation under an emissions scenario that assumes 
continued increases in emissions (A2).Hatched areas indicate that the projected changes are significant 
and consistent among models. White areas indicate that the changes are not projected to be larger than 
could be expected from natural variability. In general, the northern part of the U.S. is projected to see 
more winter and spring precipitation, while the southwestern U.S. is projected to experience less 
precipitation in the spring. (Figure and caption source: NOAA NCDC / CICS-NC). 
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Flooding 
City stakeholders, including the Public Works Department,  considers flooding to be one of the 

challenges that faces Des Plaines.17 While flooding is a natural process, development and 

changing precipitation  patterns have increased the amount of water that natural and manmade 

systems must accommodate and changed the way water flows through the landscape. In Des 

Plaines, climate change will likely lead to an increase in precipitation, especially during the 

winter and spring , exacerbating a hazard that already affects the community. Climate models 

suggest the increase in precipitation will be concentrated in a smaller number of  intense storms, 

leading to heavy rainfall that will strain the capacity of stormwa ter systems and natural 

stormwater drainage . 

 

Municipalities manage flood risk through a variety of policies, including stormwater 

regulation s designed to limit impervious surfaces and ensure proper drainage during rainfall 

events. These regulations are created using historical flooding data that do not reflect recent or 

projected changes in precipitation. As the climate continues to change, these regulations, 

including the regulatory  floodplain ɭcommonly known as the 1 percent annual chance 

floodplain or 10 0-year floodplainɭwill become increasingly out of date, further increasing the 

ÊÖÔÔÜÕÐÛàɀÚɯÌß×ÖÚÜÙÌɯÛÖɯÍÓÖÖËɯrisk. 

 

The reasons flooding occurs are complex and are the result of a combination of factors, 

including flat topography and saturated soils, stron ger, more frequent storms, loss of natural 

landscapes, and development in flood -prone areas. Parts of Des Plaines experience riverine 

flooding when waters overflow the banks of the Des Plaines River and other streams within the 

area. Other parts of the community also experience urban flooding, which occurs when rainfall 

overwhelms the capacity of the drainage systems, such as storm sewers or drainage ditches. 

Urban floo ding can result in water pooling  in streets and yards, basement flooding, and 

basement back-ups. (A fuller discussion of flooding can be found in the vulnerability and risk 

assessment below, as well as in the stormwater appendix to the Comprehensive Plan .) 

Riverine Flooding 
Des Plaines is situated within the lower portion of the Des Plaines Subbasin that spans more 

than 1,400 square miles across Illinois and Wisconsin.18 Upstream precipitation in the larger 

river system can cause significant flooding as the river carries rainfall toward Des Plaines, 

particularly when multiple rainfall events occur within a ten -day period. 19 The areas most likely 

ÛÖɯÚÜÍÍÌÙɯÍÙÖÔɯÙÐÝÌÙÐÕÌɯÍÓÖÖËÐÕÎɯÈÙÌɯËÌÍÐÕÌËɯÉàɯÛÏÌɯÙÐÝÌÙɀÚɯÍÓÖÖË×ÓÈÐÕÚȮɯÛÏÌɯÓÈÕËɯÚÜÙÙÖÜÕËÐÕÎɯÛÏÌɯ

ÙÐÝÌÙɯÞÏÌÙÌɯÞÈÛÌÙɯÍÓÖÞÚɯÞÏÌÕɯÐÛɯÖÝÌÙÛÖ×ÚɯÛÏÌɯÙÐÝÌÙɀÚɯÉÈÕÒÚ (Figure 6). Floodplains are an 

                                                      
17 Personal communication with Derek Peebles, Civil Engineer at the City of Des Plaines 

18 The Fox River watershed area at Stratton Dam is 1250 squares miles and 1400 square miles at Algonquin Dam. See 
https://www.dnr.illinois.gov/WaterResources/Pages/St rattonLockandDam.aspx   

19 Illinois Department of Natural Resources website, Stratton Lock and Dam. See 
https://www.dnr.illinois.gov/WaterResources/Pages/StrattonLockandDam.aspx   

https://www.dnr.illinois.gov/WaterResources/Pages/StrattonLockandDam.aspx
https://www.dnr.illinois.gov/WaterResources/Pages/StrattonLockandDam.aspx
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important part  of the natural process of flooding, and the types of vegetation and landscapes 

that naturally occur in floodplains are typically resilient to periods of inundation.  
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Figure 6. Floodplains in Des Plaines 

 


